**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 1890-6 (1997) : Quantities and Units, Part 6: Light and 
Related Electromagnetic Radiations [MSD 10: Social 
Responsibility] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■K^y / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



?TR TJ^ ^TT teMHI | ^t ^Wt ^^PTT ^f ^TT ^T^?TT \' 

Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



IS 1890 (Part 6): 1997 
ISO 31-6: 1992 

nKcfft *TFTcf? ( Reaffirmed 2002 ) 

Indian Standard 
QUANTITIES AND UNITS 

PART 6 LIGHT AND RELATED ELECTROMAGNETIC RADIATIONS 

( First Revision ) 

ICS 01.060;07.030 



©BIS 1997 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEWDELH1 110002 

Afarc/i1997 Price Group 8 



Basic Standards Sectional Committee, MSD 1 



NATIONAL FOREWORD 

This Indian Standard ( First Revision ) which is identical with ISO 31-6 : 1992 'Quantities and units — 
Part 6 : Light and related electromagnetic radiations' issued by the International Organization for Standardization 
( ISO ) was adopted by the Bureau of Indian Standards on the recommendation of the Basic Standards 
Sectional Committee and approval of the Management and Systems Division Council. 

The text of the ISO Standard has been approved as suitable for publication as Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly drawn to the following: 

Comma ( , ) has been used as a decimal marker while in Indian Standards the current practice is to use a 
point ( . ) as the decimal marker. 

Wherever the words International Standard' appear referring to this standard, they should be read as 
'Indian Standard'. 

In this revised version, the following are the major technical changes: 

- the decision by the International Committee for Weights and Measures ( Comite International des 
Poids et Mesures, CIPM) in 1980 concerning the status of supplementary units has been 
incorporated; 

- the unit Angstrom, A, in use temporarily, has been transferred to the "Conversion factors and 
remarks" column; and 

- a number of new items have been added, e.g. photonic quantities and units. 

In the adopted standard, normative references appearto ISO 31 -8:1 992, for which the corresponding Indian 
Standard is IS 1 890 ( Part 8 ) : 1 995/ISO 31 -8 : 1 992 'Quantities and units — Part 8 : Physical chemistry and 
molecular physics ( first revision ) and is identical to ISO 31 -8 : 1 992. 

ADDITIONAL INFORMATION 

The other parts of IS 1 890/ISO 31 , under the general title 'Quantities and units' are: 

International Standard Corresponding Indian Standard Degree of 

Equivalence 

ISO 31-0: 1992 IS 1890 (Part 0) : 1995 Quantities and units: PartO Identical 

General principles ( first revision) 

ISO 31 -1 : 1 992 IS 1 890 (Part 1 ) : 1 995 Quantities and units: Part 1 Space Identical 

and time ( third revision ) 

IS0 31-2:1992 IS 1890 (Part 2) : 1995 Quantities and units: Part 2 Identical 

Periodic and related phenomena ( second revision) 

ISO 31-3: 1992 IS 1890 (Part 3): 1995 Quantities and units: Part 3 Identical 

Mechanics ( second revision) 

ISO 31-4 .1992 IS 1890 (Part 4) : 1982/ ISO 31/4 : 1978 Quantities, Technically 

units and symbols: Part 4 Heat ( first revision) ( under Equivalent 

revision) 

ISO 31-5: 1992 IS 1890 (Part 5) : 1995 Quantities and units: Part 5 Identical 

Electricity and magnetism ( first revision ) 



( Continued on third cover page) 
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Indian Standard 
QUANTITIES AND UNITS 

PART 6 LIGHT AND RELATED ELECTROMAGNETIC RADIATIONS 

( First Revision ) 



1 Scope 

This part of ISO 31 gives names and symbols for 
quantities and units of light and related electro- 
magnetic radiations. Where appropriate, conversion 
factors are also given. 

2 Normative reference 

The following standard contains provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 31. At the time of publication, the 
edition indicated was valid. All standards are subject 
to revision, and parties to agreements based on this 



part of ISO 31 are encouraged to investigate the 
possibility of applying the most recent edition of the 
standard indicated below. Members of IEC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 31-8:1992, Quantities and units — Part 8: Phys- 
ical chemistry and molecular physics. 

3 Names and symbols 

The names and symbols for quantities and units of 
light and related electromagnetic radiations are given 
on the following pages. 
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LIGHT AND RELATED 

ELECTROMAGNETIC RADIATIONS Quantities 


Item 
No. 


Quantity 


Symbol 


Definition 


Remarks 


6-1 


frequency 


/v 


Number of cycles divided by 
time 




6-2 


angular frequency 


CO 


co = 2rcv 




6-3 


wavelength 


X 


Distance in the direction of 
propagation of a periodic wave 
between two successive points 
where at a given time the 
phase is the same 


The wavelength in a medium is 
equal to the wavelength in vac- 
uum divided by the refractive 
index of the medium 
(see 6-44). 


6-4 


repentency, 
wavenumber 


a 


a = 1/A 


In molecular spectroscopy v is 
used for v/c. 

The vector quantities <r and k 
corresponding to repetency and 
angular repetency are called 
wave vector and propagation 
vector respectively. 


6-5 
(6-4.2) 


angular repetency, 
angular 
wavenumber 


k 


k - 2na 


6-6 

(6-5.7) 


velocity (speed) of 
electromagnetic 
waves in vacuum 


c,c 




c = 299 792 458 m/s (exactly) 

When it is necessary to make 
a distinction between phase 
velocity in a medium and phase 
velocity in vacuum, c is used for 
the former and c for the latter. 


6-7 
(6-6. 1) 


radiant energy 


Q.w, 

(U. G e ) 


Energy emitted, transferred or 
received as radiation 
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LIGHT AND RELATED 
Units ELECTROMAGNETIC RADIATIONS 


Item 
No. 


Name of unit 


International 

symbol for 

unit 


Definition 


Conversion factors and remarks 


6-1 .a 


hertz 


Hz 


1 Hz = 1 s" 1 




6-2.a 
6.2.b 


radian per second 

reciprocal 

second, 
second to the 

power minus 

one 


rad/s 
s- 1 






6-3.a 


metre 


m 




angstrom (A), 1 A = 10" 10 m 


6-4.a 


reciprocal metre, 
metre to the 

power minus 

one 


m~ 1 




The multiple cm" 1 ( = 100 rrT 1 ) is 
often used. 


6-5.a 
6-5.b 


radian per metre 

reciprocal metre, 
metre to the 

power minus 

one 


rad/m 
m" 1 






6-6.a 


metre per second 


m/s 






6-7.a 


joule 


J 


1 J= 1 N-m ■ 
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LIGHT AND RELATED 








ELECTROMAGNETIC RADIATIONS (continued) 


Quantities 


Item 
No. 


Quantity 


Symbol 


Definition 


Remarks 


6-8 


radiant energy 


w, (u) 


Radiant energy in an element 


For non-polarized black-body 


{6-7.1) 


density 




of volume, divided by that 
element 


(full) radiation 
w x = 8nhc-f{X,7) 

and 


6-9 


spectral 


»>x 


Radiant energy density in an 


(6-8. 1) 


concentration of 




infinitesimal wavelength inter- 


w-^7-. 




radiant energy 




val, divided by the range of that 




density (in terms 




interval 


The Planck constant h is equal 




of wavelength), 






to 




spectral radiant 










energy density (in 






h = (6,626 075 5 ± 




terms of 






0,000 004 0)x 10" 34 J-s 1) . 




wavelength) 






For /(A, T), see 6-19 and 6-20, 
and for a, see 6-18. 

w = $ w x dX 

See also the introduction, sub- 
clause 0.5.1. 


1) COD> 


VTA Bulletin 63 (1986). 








6-10 


radiant power, 


P, <*>, (<P e ) 


Power emitted, transferred or 


= J X dX 


(6-9. 1) 


radiant energy flux 




received as radiation 




6-11 


radiant energy 


W 


At a given point in space, the 




(-) 


fluence 




radiant energy incident on a 
small sphere divided by the 
cross-sectional area of that 
sphere 




6-12 


radiant energy 


<P, $ 


d<F 


<P = J <PxdX 


(&10. 7) 


fluence rate 




9 6t 


In an isotropic homogeneous 
radiation field, <p\c is the energy 
density, and the irradiance of a 
surface is <p/4 


6-13 


radiant intensity 


A (/ e ) 


In a given direction from a 


I = jI x dX 


(6-77.7) 






source, the radiant energy flux 
leaving the source, or an ele- 
ment of the source, in an ele- 
ment of solid angle containing 
the given direction, divided by 
that element of solid angle 
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LIGHT AND RELATED 
Units ELECTROMAGNETIC RADIATIONS (continued) 


Item 
No. 


Name of unit 


International 

symbol for 

unit 


Definition 


Conversion factors and remarks 


6-8.a 


joule per cubic 
metre 


J/m 3 






6-9.a 


joule per metre to 
the fourth power 


J/m 4 






6-10.a 


watt 


W 


1 W = 1 J/s 




6-1 1 .a 


joule per square 
metre 


J/m 2 






6-1 2.a 


watt per square 
metre 


W/m 2 






6-1 3.a 


watt per 
steradian 


W/sr 




For the steradian, see the introduc- 
tion, subclause 0.3.2. 
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LIGHT AND RELATED 

ELECTROMAGNETIC RADIATIONS (continued) Quantities 


Item 
No. 


Quantity 


Symbol 


Definition 


Remarks 


6-14 
(6-72.7) 


radiance 


L. (L e ) 


At a point on a surface and in a 
given direction, the radiant in- 
tensity of an element of the 
surface, divided by the area of 
the orthogonal projection of this 
element on a plane 
perpendicular to the given di- 
rection 


L = J L x dX 

For non-polarized black-body 
(full) radiation 

L x = ^w x = 2hc 2 .f(X,T) 

and 

For /(A, T), see 6-19 and 6-20, 
and for a, see 6-18. 


6-15 
(6-73.7) 


radiant exitance 


M, (M e ) 


At a point on a surface, the ra- 
diant energy flux leaving the el- 
ement of the surface, divided 
by the area of that element 


Formerly called radiant emit- 
tance, 

M = J M k dX 

For non-polarized black-body 
(full) radiation 

M x = fw x = 2nhc 2 -f(X,T) 

and 

M = <x • r 4 

For /(A, T), see 6-19 and 6-20, 
and for a, see 6-18. 


6-16 
(6-74.7) 


irradiance 


E, (E e ) 


At a point on a surface, the ra- 
diant energy flux incident on an 
element of the surface, divided 
by the area of that element 


E = J E x dX 


6-17 
(-) 


radiance exposure 


H, (H e ) 


H = $Edt 




6-18 
(6-75.7) 

1) COD/ 


Stefan-Boltzmann 
constant 

MA Bulletin 63 (1986). 


a 


The constant a in the ex- 
pression for the radiant 
exitance of a full radiator (black 
body) at the thermodynamic 
temperature T. 


2kV 

\bn c 
(5,670 51 ± 0,000 19) x 10"" 8 
W/(m 2 .K 4 ) 1) 

The Boltzmann constant k is 

equal to 

k = (1,380 658 ± 0,000 012) x 

1(T i3 J/K 1) . 
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LIGHT AND RELATED 
Units ELECTROMAGNETIC RADIATIONS (continued) 


Item 
No. 


Name of unit 


International 

symbol for 

unit 


Definition 


Conversion factors and remarks 


6-1 4.a 


watt per 
steradian square 
metre 


W/(sr.m 2 ) 






6-1 5.a 


watt per square 
metre 


W/m 2 






6-16.a 


watt per square 
metre 


W/m 2 






6-17.3 


joule per square 
metre 


J/m 2 






6-18.3 


watt per square 
metre kelvin to 
the fourth power 


W/(m 2 .K 4 ) 
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LIGHT AND RELATED 

ELECTROMAGNETIC RADIATIONS (continued) Quantities 


Item 
No. 


Quantity 


Symbol 


Definition 


Remarks 


6-19 
(6-76.7) 


first radiation 
constant 


^1 


The constant C, and c 2 in the 
expression for the spectral 
concentration of the radiant 
exltance of a full radiator (black 
body) at the thermodynamic 
temperature T. 

M x = cML T) = 

A" 5 
Ci . . 


c y = lnhc 2 = 

(3,741 774 9 ± 0,000 002 2) x 

10" 16 W-m 21) 

The name first radiation con- 
stant has also been used for 
the factors 8nhc and he 2 in the 
corresponding expressions for 
w x and L x (see remarks on 6-9 
and 6-14). 


6-20 
(6-77.7) 

1) COD, 


second radiation 
constant 

MA Bulletin 63 (1886). 


c 2 


1 exp(c 2 /A7) - 1 


C2 ~ k ~ 

(1,438 769 ± 0,000 012) x 
lO^m-K 15 


6-21.1 
(6-78.7) 

6-21.2 
(6-78.2) 

6-21 .3 
(6-78.3) 


emissivity 

spectral emissivity, 
emissivity at a 

specified 

wavelength 

directional spectral 
emissivity 


£ 

e(A, 9, <p) 


Ratio of radiant exitance of a 
thermal radiator to that of a full 
radiator (black body) at the 
same temperature 

Ratio of spectral concentration 
of radiant exitance of a thermal 
radiator to that of a full radiator 
(black body) at the same tem- 
perature 

Ratio of spectral concentration 
of radiance in a given direction 
8, y, of a thermal radiator to 
that of a full radiator (black 
body) at the same temperature 


The spectral emissivity is a 
function of wavelength; this is 
indicated by the symbol e(A). 


6-22 

(-) 


photon number 


N P ,Q P ,Q 


For monochromatic radiation of 
frequency v, 

*P hv 

where W is the radiant energy 




6-23 
(-) 


photon flux 


%,o 


<P P - dUVp/dr 


The photon flux <£ p is related to 
the spectral concentration of 
radiant energy flux & eX by 

• P -J«Vz£<U 

See 6-10. 
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LIGHT AND RELATED 
Units ELECTROMAGNETIC RADIATIONS (continued) 


Item 
No. 


Name of unit 


International 

symbol for 

unit 


Definition 


Conversion factors and remarks 


6-1 9.a 


watt square 
metre 


W.m 2 






6-20.a 


metre kelvin 


m - K 






6-21.a 


one 


1 




See the introduction, subclause 
0.3.2. 


6-22.a 


one 


1 




See the introduction, subclause 
0.3.2. 


6-23.a 


reciprocal 

second, 
second to the 

power minus 

one 


s" 1 
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LIGHT AND RELATED 

ELECTROMAGNETIC RADIATIONS (continued) . Quantities 


Item 
No. 


Quantity 


Symbol 


Definition 


Remarks 


6-24 
(-) 


photon intensity 


v 


In a given direction from a 
source, the photon fiux leaving 
the source, or an element of 
the source, in an element of 
solid angle containing the given 
direction, divided by that el- 
ement of solid angle 




6-25 
(-) 


photon luminance, 
photon radiance 


L pt L 


At a point on a surface and in a 
given direction, the photon in- 
tensity of an element of the 
surface, divided by the area of 
the orthogonal projection of this 
element on a plane 
perpendicular to the given di- 
rection 




6-26 

(— ) 


photon exitance 


Af pf A# 


At a point on a surface, the 
photon flux leaving an element 
of the surface, divided by the 
area of that element 




6-27 

(— ) 


photon irradiance 


Ep,E 


At a point on a surface, the 
photon fiux incident on an el- 
ement of the surface, divided 
by the area of that element 




6-28 

(— ) 


photon exposure 


HpH 


// p = j£ p dr 




6-29 

(6-19.1) 


luminous intensity 


I (/ v ) 




Luminous intensity is one of 
the base quantities on which 
the SI is based. 
See also 6-30. 

/ = j/,dA 



10 
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LIGHT AND RELATED 
Units ELECTROMAGNETIC RADIATIONS (continued) 


Item 
No. 


Name of unit 


International 

symbol for 

unit 


Definition 


Conversion factors and remarks 


6-24.a 


reciprocal second 
per steradian 


s" 1 /sr 






6-25.a 


reciprocal second 
per steradian 
square nnetre 


s" 1 /(sr-m 2 ) 






6-26.a 


reciprocal second 
per square 
metre 


s'V 






6-27.a 


reciprocal second 
per square 

metre 


s-V 






6-28.a 


reciprocal square 
metre 


m" 2 






6-29.a 


candela 


cd 


The candela is the lumi- 
nous intensity, in a given 
direction, of a source that 
emits monochromatic ra- 
diation of frequency 
540 x 10 12 hertz and that 
has a radiant intensity in 
that direction of 1 /683 
watt £er steradian 





11 
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LIGHT AND RELATED 

ELECTROMAGNETIC RADIATIONS (continued) Quantities 


Item 
No. 


Quantity 


Symbol 


Definition 


Remarks 


6-30 
(6-20.7) 


luminous flux 


<*>, (*v) 


The luminous flux d<D of a 
source of luminous intensity / 
in an element of solid angle dQ 
is given by dtf> = / dfi 


= J O k dX 

The luminous flux is related 
to the spectral concentration of 
radiant energy flux & eX by 

<P = $K(X)0 eX dX 

where K(X) is the luminous ef- 
ficacy (see 6-36.1 and 6-37.2). 


6-31 
(6-27.7) 


quantity of light 


Q, (G v ) 


Time integral of luminous flux 


Q = $QxdX 


6-32 
(6-22. 7) 


luminance 


L,(Q 


At a point on a surface and in a 
given direction, the luminous 
intensity of an element of the 
surface, divided by the area of 
the orthogonal projection of this 
element on a plane 
perpendicular to the given 
direction 


L = $L x dX 


6-33 
(6-23. 1) 


luminous exitance 


M, (M w ) 


At a point on a surface, the lu- 
minous flux leaving an element 
of the surface, divided by the 
area of that element 


Formerly called luminous emit- 

tance. 

M = J M x dX 


6-34 
(6-24.7) 


illuminance 


E,(EJ 


At a point on a surface, the 
luminous flux incident on an 
element of the surface, divided 
by the area of that element 


E = jE x dX 


6-35 
(6-25. 1) 


light exposure 


H 


H - J E dt 


Formerly called quantity of illu- 
mination 



12 
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LIGHT AND RELATED 
Units ELECTROMAGNETIC RADIATIONS (continued) 


Item 
No. 


Name of unit 


International 

symbol for 

unit 


Definition 


Conversion factors and remarks 


6-30.a 


lumen 


lm 


1 lm = 1 cd ■ sr 




6-31.a 


lumen second 


Im -s 






6-3 1.b 


lumen hour 


lm-h 




1 Im • h « 3 600 Im ■ s (exactly) 


6-32.a 


candela per 
square metre 


cd/m 2 






6-33.a 


lumen per square 
metre 


lm/m 2 






6-34.a 


lux 


Ix 


1 Ix - 1 lm/m 2 




6-35.a 


lux second 


lx-s 






6-35.b 


lux hour 


Ix- h 




1 Ix • h = 3 600 Ix • s (exactly) 
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LIGHT AND RELATED 






ELECTROMAGNETIC RADIATIONS 


{continued) 


Quantities 


Item 
No. 


Quantity 


Symbol 


Definition 


Remarks 


6-36.1 
(6-26. 1) 


luminous efficacy 


K 





K I^wdA $K(X)0 eX dX 


6-36.2 


spectral luminous 


K{X) 





For the notation K(X), see re- 


(6-26.2} 


efficacy, 

luminous efficacy at 
a specified 
wavelength 




*w - *:; 


mark on 6-21. 


6-36.3 


maximum spectral 


^m 


The maximum value of K(X) 


For monochromatic radiation of 


(6-26.3) 


luminous efficacy 






frequency 540 x 10 12 Hz, the 
spectral luminous efficacy is 
equal to 683 Im/W. 


6-37.1 
(6-27. 1) 


luminous efficiency 


V 


v-JL 




6-37.2 


spectral luminous 


V(X) 


„„N K W 


For the notation V{X), see re- 


(6-27.2) 


efficiency, 


VW= * m 


mark to 6-21. 




luminous efficiency 




m 






at a specified 






«W*W**dA = 




wavelength 






Standard values of V(X) relating 
to the light-adapted eye were 
adopted by the International 
Commission on Illumination 
(Commission internationale de 
l'6clairage, CIE) in 1971 and 
approved by the CIPM in 1972 
[see Procds-verbaux du 
CIPM 40 (1972) 29, 145]. 


6-38 


CIE colorimetric 


*w. m. 


Trichromatic components, in 


In 1964 the CIE adopted an- 


(6-28. 1) 


functions 


z{X) 


the "CIE 1931 standard 
colorimetric system (XYZ)", of 
monochromatic light stimuli of 
equal energy. These functions 
are applicable to fields of ob- 
servation of angular opening 
from 1° to 4°. For this standard 
colorimetric system 
y(X) M V(X). 


other standard colorimetric 
system with colorimetric func- 
tions 

*ioW*yioW^oW 

applicable to fields of observa- 
tions with angles greater than 

4°. 
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LIGHT AND RELATED 
Units ELECTROMAGNETIC RADIATIONS (continued) 


Item 
No. 


Name of unit 


International 

symbol for 

unit 


Definition 


Conversion factors and remarks 


6-36.a 


lumen per watt 


Im/W 






6-37. a 


one 


1 




See the introduction, subclause 
0.3.2. 


6-38.a 


one 


1 




See the introduction, subclause 
0.3.2. 
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LIGHT AND RELATED 








ELECTROMAGNETIC RADIATIONS {continued) 


Quantities 


item 
No. 


Quantity 


Symbol 


Definition 


Remarks 


6-39 


trichromatic 


x.y.z 


For the relative spectral energy 


<p(X) is called the colour 


(6-29.7) 


coordinates 




or power distribution <p(X) 

j<p{X)x(X) dX 


tristimulus function. 




X " J q>(X)x(X) dX + J q>(X)y{X) dX 
and similar expressions for y 


+ J<p(A)z(A) dX 


Xq is a reference wavelength. 








and z. 


In the CIE 1964 standard 
colorimetric system (X 10 , Y 10 , 








For light sources, 


Z 10 ), the symbols for the 








cp(X)=<P eX (X)l0 eX (X o ) 


trichromatic coordinates are 








(relative spectral radiant energy 


*10' ^10' Z 10' 








flux). 


This system is applicable to 








For object colours <p(A) is given 


fields of observation with an- 








by one of the three products 


gles greater than 4°, 








9{k) ~*M m \ 


q{X) 

t(A) 




6-40.1 


spectral absorption 


*{X) 


Ratio of the spectral concen- 


For the notation a (A), etc., see 


(6-30. 1) 


factor, 
spectral 




tration of radiant or luminous 
flux absorbed to that of the in- 


remark on 6.21. 




absorptance 




cident radiation 


The symbols a, g, t and are 
used for weighted averages of 


6-40.2 


spectral reflection 


qW 


Ratio of the spectral concen- 


a (A), g{X), t(A) and fi(X) re- 


(6-30.2) 


factor, 




tration of radiant or luminous 


spectively; the adjective spec- 




spectral reflectance 




flux reflected to that of the in- 
cident radiation 


tral is then dropped from the 
names. 


6-40.3 


spectral 


t(A) 


Ratio of the spectral concen- 


The weighting will be different 


(6-30/3) 


transmission 




tration of radiant or luminous 


for the radiant and luminous 




factor, 




flux transmitted to that of the 


factors 




spectral 




incident radiation 


i aw i\-/ 1 cj . 




transmittance 






See also the introduction, sub- 


6-40.4 


spectral radiance 


m 


At a point on a surface and in a 


clause 0.5.1. 


(6-30A) 


factor 




given direction, the ratio of the 
spectral concentration of radi- 
ance of a non-self-radiating 
body to that of a perfect dif- 
fuser under identical irradiation 
conditions 




6-41 
(-) 


optical density 


D(X) 


D(X) = - Ig [t(A)] 
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LIGHT AND RELATED 
Units ELECTROMAGNETIC RADIATIONS (continued) 


Item 
No. 


Name of unit 


International 

symbol for 

unit 


Definition 


Conversion factors and remarks 


6-39.a 


one 


1 




See the introduction, subclause 
0.3.2. 


6-40.a 


one 


1 




See the introduction, subclause 
0.3.2. 


6-41 .a 


one 


1 




Seethe introduction, subciause 
0.3.2. 
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LIGHT AND RELATED 








ELECTROMAGNETIC RADIATIONS {concluded) 


Quantities 


Hem 
No. 


Quantity 


Symbol 


Definition 


Remarks 


642.1 
(6-37.7) 


linear attenuation 

coefficient, 
linear extinction 

coefficient 


M» A*/ 


Relative decrease in spectral 
concentration of the radiant or 
luminous flux of a collimated 
beam of electromagnetic radi- 
ation during traversal of 
infinitesimal layer of a medium, 
divided by the length traversed 


jxjq, where g is the volumic 
mass of the medium, is called 
the mass attenuation coeffi- 
cient. 


642.2 
[6-31.2} 


linear absorption 
coefficient 


a 


The part of the linear atten- 
uation coefficient that is due to 
absorption 


ajg, where g is the volumic 
mass of the medium, is called 
the mass absorption coeffi- 
cient. 


643 
(6-32.1) 


molar absorption 
coefficient 


X 


where c is the volumic amount 
of substance 


For volumic amount of sub- 
stance, see ISO 31-8. 


644 
(6-33. 1) 


refractive index 


n 


For a non-absorbing medium, 
the ratio of the speed of 
electromagnetic radiation in 
vacuum to the phase speed of 
electromagnetic radiation of a 
specified frequency in the me- 
dium 




645.1 
(— ) 


object distance 


P 






645.2 
(— ) 


image distance 


P' 






645.3 
(-) 


focal distance 


f 


For a single thin lens, the dis- 
tance from the centre of the 
lens to the focal point 


If the focal distance on the im- 
age side differs from that on 
the object side, the symbol/' 
is used for the former. 


646 

(— ) 


vergence, 
lens power 


1//' 




For a thin lens, the vergence 
equals 1// 
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LIGHT AND RELATED 
Units ELECTROMAGNETIC RADIATIONS (concluded) 


Item 
No. 


Name of unit 


International 

symbol for 

unit 


Definition 


Conversion factors and remarks 


6-42.a 


reciprocal metre, 
metre to the 

power minus 

one 


rrT 1 






6-43.a 


square metre per 
mole 


m 2 /mol 






6-44.a 


one 


1 




See the introduction, subclause 
0.3.2. 


&45.a 


metre 


m 






6-46.a 


reciprocal metre, 
metre to the 

power minus 

one 


m 
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